Evaluation of heavy metals removal by cross-linked (polyvinyl alcohol/chitosan/magnetic) nano fibrous membrane prepared by electro spinning technique by Kalantari, Katayoon et al.
*Corresponding author.
1944-3994 / 1944-3986 © 2017 Desalination Publications.  All rights reserved.
Desalination and Water Treatment
www.deswater.com
doi: 10.5004/dwt.2017.21741
98 (2017) 266–275
December
Evaluation of heavy metals removal by cross-linked (polyvinyl alcohol/ 
chitosan/magnetic) nano fibrous membrane prepared  
by electro spinning technique
Katayoon Kalantaria,b,*, Amalina M. Afiffia,b,*, Ariesman Salleha, 
Edzrol Niza Mohamada, Zahra Izadiyanc
aDepartment of Mechanical Engineering, Faculty of Engineering, University of Malaya, 50603 Kuala Lumpur,  
Malaysia, email: katayoon@um.edu.my (K. Kalantari), Amalina@um.edu.my (A.M. Afiffi), ariesman@um.edu.my (A. Salleh), 
edzrol@um.edu.my (E.N. Mohamad) 
bCentre of Advanced Materials (CAM), Faculty of Engineering, University of Malaya, 50603 Kuala Lumpur, Malaysia  
cMalaysia-Japan International Institute of Technology, Universiti  Teknologi  Malaysia, Kuala Lumpur, Malaysia,  
email: zahra.i6539@yahoo.com (Z. Izadiyan)
Received 7 July 2017; Accepted 26 November 2017
a b s t r ac t
In this study, chitosan/polyvinyl alcohol (PVA)/magnetic nano fibrous membrane was fabricated 
via electro spinning. First, magnetic nano particles with average size of 7.98 nm, were fabricated 
using co-precipitation method. Then, chitosan solution was blended with aqueous PVA solution in 
different weight ratios. The electro spun fibers were kept in a glass desiccator saturated with (50% 
aqueous solution) of glutaraldehyde vapor for 24 h. Morphological analysis of chitosan/PVA electro 
spun nano fibrous showed a defect-free nano fiber material with 50:50 weight ratio of chitosan/PVA. 
Subsequently, 1 wt.% of magnetic nano particles was added to 50:50 chitosan/PVA solution and then, 
fine bead free nano fibrous electro spun was fabricated. The resulting nano fiber was characterized 
with field emission scanning electron microscopy, energy dispersive X-ray spectroscopy, X-Ray dif-
fraction, Fourier transform infrared spectroscopy, swelling test, and adsorption test. The resulting 
membrane was stable in distilled water, acidic, and basic media overnight. Moreover, the adsorption 
ability of nano fibrous membrane was studied over Cr6+, Pb2+, and Ni2+ ions. Kinetic parameters were 
estimated using the first-order and pseudo-second-order models. Kinetic study showed that adsorp-
tion rate was high. Therefore, chitosan/polyvinyl alcohol (PVA)/magnetic nano fibrous membrane 
can be a useful material for water treatment at moderate concentration of heavy metals.
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